Gynecologic malignancies may have similar histological characteristics. This may lead to difficulties in determining the origin of the cancer and to distinguish a synchronous neoplasm from a metastatic cancer in advanced cases. Recently, we treated a 59-year-old patient with adenocarcinoma of the uterine cervix, endometrium, fallopian tubes, and ovaries. It was difficult to determine whether the cancer was a single origin metastatic cancer or a synchronous neoplasm. The patient was finally diagnosed with metastatic cancer that originated from the uterine cervix by human papillomavirus (HPV) test. Here we report the case and briefly review of the medical literature.
INTRODUCTION
Metastasis of uterine cervical adenocarcinoma to the ovary is rare and uncommonly reported. In such cases, unless the primary lesion in the cervix is clear, it may be difficult to distinguish between a synchronous cancer and a metastatic cancer. Adenocarcinomas can develop from the cervix, the ovary, and the endometrium, and they may be histologically identical. However, despite similar histological characteristics, the determination of disease stage and consequently the appropriate therapeutic protocols differ depending on the tumor origin. Therefore, an accurate diagnosis must be made for appropriate treatment. Recently, we treated a patient who had lesions of the uterine cervix, the endometrium, both fallopian tubes, and the ovaries, with identical histological characteristics. It was difficult to determine the primary cancer origin from the results of surgery and histological testing. However, after detection of human papillomavirus (HPV) in the ovaries and the endometrial tissue, the patient was diagnosed with metastatic cervical adenocarcinoma.
CASE REPORT

Clinical findings
In March 2007, a 59-year-old patient with 3-0-3-3 parity presented to our hospital with the chief complaint of blood tinged vaginal discharge for four to five months. The general condition of the patient was good and the physical examination and medical history were unremarkable. On gynecological examination, the uterus was the size of a woman's fist and irregularly shaped baseball sized masses were palpated in both adnexae. In the uterine cervix, a cauliflower shaped mass 4×4 cm in size was detected (Fig. 1) . The cervical mass extended to the posterior vaginal wall and bled easily when touched. Routine blood testing, biochemical testing, urine analysis and electrocardiography were normal. The results of tumor marker analysis were as follows: carcinoembryonic antigen (CEA) 3.24 ng/ml, squamous cell carcinoma (SCC) 0.69 ng/ml, CA 19-9 16.9 u/ml, CA 125 44.70 U/ml, tissue polypeptidespecific antigen 70.03 I/U and Alpha-Fetoprotein 1.04 ng/ml. HPV testing performed on the cervix, revealed the presence of the HPV type 18. On MRI, the parametrium was not involved (Fig. 2A) . The dilated endometrial cavity was filled with a poorly defined, cotton-ball like mass. Both adnexae showed multiseptated large ovarian cystic tumors suspected to be mucinous cystadenocarcinomas or borderline malignancies (Fig.  2B ). Such findings made it difficult to determine the primary organ from which the cancer developed. We performed gastroendoscopy and colonoscopy and both were also negative. Considering the possibility of both synchronous cancer and metastatic cancer, type III radical hysterectomy with bilateral salpingo-oophorectomy, pelvic lymph node dissection and omentectomy were performed.
Pathologic findings
By macroscopic examination, the masses from the uterine cervix and the endometrium revealed a thickened papillary growth (Fig. 3A) . Both ovaries were multicystic masses with cavities filled with mucin. Both fallopian tubes were hardened and expanded to 1.3 cm in diameter; a light brown papillary structure protruded toward the inner cavity during resection (Fig. 3B) . Microscopically, the tumor is composed of malignant glands showing papillary, micropapillary and cribriform growth (Fig. 4) . The ovarian capsule was intact other than the local infiltration. Among 25 pelvic lymph nodes, metastases were detected in 11 lymph nodes. The immunohistochemical staining performed on the uterine cervix and the ovarian mass had an identical staining pattern that was vimentin negative, CEA negative and CK7 negative. CK20 was positive in only some areas of the uterine cervix. The possibility of a primary ovarian cancer was thought to be relatively low, because despite its advanced stage there was no accompanying carcinomatous peritonei and the infiltration into the ovarian capsule was local. The possibility of uterine endometrial cancer was also assessed to be low because the endometrial lesion showed diffuse infiltration without forming a distinct mass, and the immunohistochemical findings with CEA and vimentin. Metastases from a colorectal carcinoma are usually CK20 positive, but we could not find any lesion in the colon or the rectum during operation. Nevertheless, the possibility of an ovarian cancer or metastatic cancer from remote organs could not be completely ruled out, and we needed further study to confirm the diagnosis. Finally, we evaluated the HPV status using the HPV DNA chip and demonstrated that all lesions in the uterus and the ovary were HPV 18 positive. Therefore, the patient was diagnosed with stage IV cervical adenocarcinoma with metastases. The patient is receiving combination chemotherapy with platinum and taxane.
DISCUSSION
Even if the primary origins are different, cancer from the female reproductive organs may show similar histological characteristics. Cervical adenocarcinomas do not commonly metastasize to the ovaries. They usually exhibit endometrioid and/or mucinous differentiation. Due to their morphologic similarity to the common mucinous and endometrioid subtypes of primary ovarian cancer or even endometrial cancer, it may be difficult to distinguish a synchronous neoplasm from an ovarian metastasis simulating a primary ovarian neoplasm. Even minimally invasive endocervical adenocarcinomas may metastasize to the ovary and other adjacent organs, making the diagnosis of the tumor origin more difficult. 1 However, ovarian metastases from cervical adenocarcinomas are rare; most cases of synchronous ovarian and cervical adenocarcinomas reported have been determined to be independent primary cervical and ovarian neoplasms. Because the disease stage and consequent treatment protocols differ depending on the primary origin of the cancer, inaccurate assessment of the primary lesion may hamper appropriate patient treatment. Therefore, there are many trials ongoing for accurate diagnosis. One of the most widely used diagnostic tools is the immunohistochemical method to detect antigens specific to a distinct cancer. However, in advanced stage cancer, such immunohistochemical characteristics become less definitive. 2 The role of HPV in the development of uterine cervical squamous cell carcinoma has been well characterized. According to recent studies, adenocarcinomas that account for 20-25% of cervical cancers have been shown to be associated with HPV in more than 90% of cases. HPV is thought to have an etiologic role similar to the role of HPV in squamous cell carcinoma. 3 In cases of cervical adenocarcinoma, attention has been focused on the association of HPV 18. Investigators have recently reported that HPV 18 has a specific diagnostic value for cervical adenocarcinoma. 4 In contrast to cervical cancer, the relation of HPV and other gynecological cancers such as ovarian or endometrial cancer has not been accepted to date. Some studies have reported that HPV has been isolated from ovarian cancer tissues, although at a lower rate than cervical cancer. 5, 6 But in most studies, HPV was not isolated, or isolated only in some cases of ovarian cancer, and the likelihood that HPV plays a role in ovarian carcinogenesis is thought to be low. 4, 7, 8 This means that identification of HPV DNA in ovarian tumors may provide evidence of a metastatic cancer. 2, 9, 10 Reports of cases with an occult cervical adenocarcinoma identified after the detection of HPV in ovarian tissues support the utility of HPV for diagnosis. 9 In endometrial cancer it has been reported that the rate of the isolation of HPV was higher than in the ovary. But similar to ovarian cancer, a direct association to HPV has not been confirmed. 2, 7 In our case, identical HPV 18 expression was identified in cancer tissue from the ovary and the endometrium, and as a result, metastatic cervical cancer was diagnosed. HPV testing along with clinical characteristics may help identify the primary tumor origin in similar cases.
